Energy Conserving Ultrasonic
S Leak Detection Methods




IsiIons Of Ultrasound

ULTRASOUND

=
PULSE/ECHO POWER AIR BORNE/

STRUCTURE BORNE




DRENESKILIED & UNSKILLED LABOR

INTEGRATES INTO INSPECTION PROGRAMS
(EiY)

DETECTS EITHER TURBULENT FLOW OR
FRICTION.




ROM 3/4’;&1.90 CM) TO 56’ (16.8 M)
he average hearing is 16.5 kHz)
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HIGH FREQUENCY (ULTRASOUND) SOUND
WAVES RANGE IN SIZE FROM 1/8” (0.32 CM)

TO 5/8” (1.6 CM)
(assuming ultrasound range from 20 kHz-100kHz)
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SIVBICAL ULTRASONIC
IRANSIATOR

FAGURE 9 BLOCK DIAGRAM OF AN ULTRASONIC LEAK DETECTOR
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ks Develop

-
OVESHivmrene medium to another

*Permeatin™#tid passes into/through solid barrier)

e,

*Elow -

*Energy causes movement through areas of least
resistance




ks Develop

-
GEISESE

=\echenical Seals
“hreadedrEittings
*Sealant Problems
*Gaskets

*Corrosion/Erosion




ONOMICS
ONTTAIR Leaks

LOSS/DAY LOSS/DAY [HOSS/YR.
CU.FT/DAY &

3270

0,288
20,8680 . 1,904.00
57,15 . 3,389.00
63,99% ; 7,661.00
148,320 . 13,526.00
233,280 ; 21,275.00
336,960 . 30,731.00

NOTE: Based on 100 PSI, $0.25 / CFM, 8760 hours / year
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SESIOMIEEK Inspection

! Rt
Wl@ESOUNUNDEIECTONS

N HVass Spestrometers/Helium
ElECuenIc sniffers”:
*Electrochemical
*Thermall Conductivity

Bubble Solutions
Dye Penetrant
Candles, Smoke Sticks, Foam
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RUIPEEDIIIRCER Detection




CEAK GENERATES
IRASOUND

¢ x TN —
C—"\-/f- b — S
~— Two Types

’ Figure 2 Pressure leak
of Viscous Flow:

Turbulent
&

Laminar

@ Figure 3 Vacuum leak




CONSIDERATIONS

TUrotlldples
OHICENSIEIIE
Fluiq@racteristics (Viscosity & Molecular)

WETGhT)S
Pressure Differentials
Distance Erem Leak
Competing Ultrasounds
Accessibility to Leak

Atmospheric Conditions
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Vacuum
Ultrasonic Tone Generation




Select eaﬁipment
Select personnel

Schedule (per needs & goals. Ex:
During Peak Operating Times if
Compressed Air)




SISO IEAK SURVEY

g Sketel, or photograph (if

gt
Al the ez [Look and Listen
ASsess DESIGNTON Sizing| Problems
|aEntAEatltyAerr Malfunctioning Components
Check for Mper sealant application
Note fittingsi & connections
| N

ﬁ"’i‘
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Adjust the Sensitivity
Determine Baseline




*Be prepared to note approximate
Leak rate if possible

eBefore Test, Perform Sensitivity Validation




Ak DETECTION

TURBULENCE ﬂ}O?’cc/sec)
IF NO™ r{r’l =ENCE, USE LIQUID LEAK
AVMPLIFIERSNOFENIHANCE THE CAPABILITY

DOWN'TOrL X 40 cc/sec.
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7O FINE
CONFIRMATION

SHIELBING TECHNIQUES

BarrersN@ip boeard, body, welders curtain)

T

Wipe Rag| lFfechnigue




IS Competing Ultrasound, Use
2CNIgUes:

Cliphearalor Solid Shield
Welders Curtains




INSPECIOISIName &
iiCabion| #

Equipme‘ht Used
Environmental Conditions

Detailed Description of Indication

Detailed Description of Location of
Indication




ViakemEsESSaly adjustments to system.

Eor examplessCompressed air - re adjust
pressure aiter leaks are repaired




ATSurvey Logic

o~




NeEree

Air Leak Cost

Ead

Diameter Cubic Cubic Loss/Day Loss/Month Loss/Year
Of Leak Feet/Minute Feet/Day Dollars Dollars Dollars

576 $0.13 $4.00 $48.00
2,304 $0.51 $15.50 $186.00
5,270 $1.16 $35.30 $424.00
9,288 $2.04 $62.00 $744.00
20,880 $4.59 $139.50 $1,674.00
37,152 $8.17 $248.40 $2,981.00
83,952 $18.47 $561.50 $6,738.00
148,320 $32.63 $992.00 $11,904.00
233,280 $51.32 $1,560.00 $18,721.00
336,960 $74.13 $2,253.60 $27,036.00

Based on 100 PSIG, $ 0.22/MCF, 8,760 Hours/Year

Air Leak Cost

Diameter Cubic Cubic Loss/Day Loss/Month Loss/Year
of Leak Feet/Minute  Feet/Day Dollars Dollars Dollars

1/64" 45 576 $0.18 $5.50 $66.00
1/32" 1.60 2,304 $0.71 $21.60 $259.00
3/64" 3.66 5,270 $1.63 $49.60 $595.00
1/16" 6.45 9,288 $2.886 $87.60 $1,051.00
3/32" 14.50 20,880 $6.47 $196.70 $2,360.00
1/8" 25.80 37,152 $11.52 $350.20 $4,202.00
3/16" 58.30 83,952 $26.03 $791.30 $9,496.00
1/4" 103.00 148,320 $45.98 $1,397.80 $16,744.00

Based on 100 PSIG, $0.31/MCF, 8,760 Hours/Year
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IMIEEAR DETECTION

NN ENTaces

CoMNUERSENS

IHealrEXGangers

L




e cement:
1. one Generator

2. Amplitu ione Generator
3. DistanceNo) Test Subject / Area

Place TGrsHisiaeror OutS|de of Test Subject




TRASOUND TONE TEST
| —

Ultre .
The Of Least
Resistance.

Test ford & Air

Infiltration In:
eDoor Seals
*\Walk-in Box Seals
*\Windows

eRefrigerators




Introduce Air into Line
Create Turbulence at Leak Site

Contact Module with 31-inch
Extension

Frequency Between 20 and 25
kHz

Use Earphone to Hear “White
Noise”

Ultrasounds Are Loudest At Leak
Site




DERGHOUNPIRZNE

lalized Leak Detection Services
nfrared Thermal Imaging and

Ultrasoni loor Heating System Leaks
emﬂed In Concrete were Successfully
Located and Repaired.
Infrared was used to locate exact location of
Heating Loops and Mapped on floor.
sLines were pressurized with Air to app. 50
P. S. | and Ultrasonics pinpointed Leak Areas for
quick repair.




*<58.2°F







EROUND, LEAKS
N







FiErC, D E METHOD
jjerConfirmVheresine Leak Is Originating

Y

Gl T 11 ]




lnspection Considerations

—

: C'om!re upstream/downstream (A,B,C,D)

3. Touch near source of turbulence
4. Observe or think through fluid flow conditions
5. Take your time, don’t make a quick diagnosis




She Vape Phase of Water
- Commonw Pressurized Water Vapor
ER

= ngeration Of Electricity
— Propels Most Large Naval VVessels & Commercial
Ships
HEAT




HAZARDS

mLIs Dry.and Invisible
Can Occur Around Steam!

T s
Someﬁ@rds liciuae:

Burns
Cuts

Slipping
Bumping

Tripping




SEAMEFEICIENCY

Sfaling Steam)isia Costly Process

Sjg@ Eeaks Cower System Efficiency

Raise Operating Costs Significantly




[IOCATING' LEAKS

e

Visua:
~Infrarec

Audi .
Semetimes Difficult to Pin Point Leak Site

Ultrasenic
Directional
Detect Leak in Noisy Environments (audible Noise)




SYSTEMS

ULTRASOUND

Positive Test for
Trap Leaks

Fast
Easy




AlIGYWSSSIEZIM to remain inja system to
deliveisiistBUis and then when it has

COGIER suiiiciently; discharges the cooler
condensate.

Other Impurities such as air or other gases
that can effect the heat transfer of steam
can also be removed.




RreveniauvesVaintenance: is not practical

It can actuatllgl preve costly and ineffective
1o replace trap elements on a time basis.




be empleyed
Usefuliin: spotting potential areas of
oroblems

Possible clues about misuse of traps
Data about costs and savings




AM TRAPS

ON/OFF
(Hold-Discharge-Hold)
Inverted Bucket
Thermodynamic

Disc
Thermostatic

Bellows
Bi-Metalic

CONTINUOUS FLOW
Float & Thermostatic




g

| Corjteier MEthOd

SRGIRASOUND INSPECTION

—

=

-

camENEEd 11 Noisy Environments
s/ DELECTS thie Sound of Passing

Steamithrough the trap
Boeth the Meter and Audio Signal Respond
when the Trap Exhausts

Trap Stuck Open - Continuous Sound Present
Trap Stuck Closed - No Sound Present



ON'CHECK METHOD

e

SeuneNs Leotdest at The Point of Generation

Cross Chetlaer Verification
Upst

On Steammiiap - Downstream of Discharge Orifice
Downstream




SEIEAVIEIRAP SURVEY

IS THE STEAM  [=—
TRAP OPERATING?
| TEMPERATURE COLD
—
L

SELECT THE SENSITIVITY
FOR THE STEAM PRESSURE

SELECT TEST PROCEDURE
FOR THE FOLLOWING

ON-OFF OPERATION

I/B TD THERM FIT

TEST STEAM TRAP PER ATTACH SHEETS
RECORD RESULTS

CONTINUOUS FLOW

MAKE SURE THE VALVES
ARE OPEN
FAILED IN THE

CLOSED POSITION
OR PLUGGED




JER BUCKET TRAP
- ’

FAILED OPEN-BLOWING
LIVE STEAM

3

Metal Bucket Is Suspended
Upside-Down
Piveting Linkage Containing a
Valve Piece Adjacent to
Discharge Orifice

Up and Down Movement of
Bucket

Causes Valve to Open and




*>322.8°F

320.
310.
300.
290.
280.
270.
260.
250.
240.
230.
220.

*<212.1°F

Bad Linkage

Early Warning indication
of Potential Leakage

LOST PRIME




OPEN POSITION -
DISCHARGING CONDENSATE

Wk on a difference in dynamic
iesponse to velocity change in flow

A Good DPisc Trap should cycle 4-10
times a minute «§

A Worn Disc Trap will cycle very
rapidly or “Motorboat” f

A Failed Disc Trap will fail in the
open position. e




NIOSTATIC TRAPS
S VAND! BIMETALLIC

Operates on the Difference In
lemperature Between Steam
and Condensate "€

Best Not to Check During Start
Up,, as They Can Discharge For
R CPERETTON a Long Period of Time «

DISCHARGING CONDENSATE When Closed, They Should Be
Silent. A Slight “Hissing” Sound
Indicates Leakage «§




EER@ATF & IHERMOSTATIC
ik a—

*>220.0°F

220.
210.
200.
190.
180.
170.
160.
150.
140.
130.
120.
110.
100.

*<100.0°F

"A" CONDENSATE VALVE
Comtinslous modulating discharge; no

Float moves ap and down continuously.

Al pre-set temperatnre thermostatic
clement closes Air Vient valve on
seaf and remains off wntil the
sleam i shut o

Contains Two Elements: a Ball
Eleat andl a Thermostatic Element

he Ball Floats Up and Down on a
Bed off Condensate, Keeping the
Discharge Valve Open

ol

The Thermostatic Element Should
Be Closed When the Trap Is
operating. It's Function Is To
Remove Air During Start Up

1{,::-'_

FAILED
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1ON INLET QUTLET

Hot Cold

Blown Open Hot Hot

Plugged Shut Cold Cold




jaging’Can Be Used To Isolate
stemVialftinctions Due To Surface

-
-
Altheugh Net Always Accurate, a Good
Intermittent Trap Produces a Brief
Temperature Rise at It's Output Each Time It

Cycles Due To Condensate Flashing Into
Steam. A Bad Trap Does Not




INERARED
—

E
stems are Complex. Infrared Imaging

\Hr WiAdditional Opportunities To Gain
InS|ght 6 THET: Behavior

-
-
Infirared Detection Is A MUST For the Steam
Systemi Mamnagement “Tool Kit”




multiply by your cost of steam Ex: 1/8” orifice @ 50 psi = 29.8 X 8760 =
ost of $5.00/1000 Ib.: 261048 X .005 = $1305.24.

Orlflce 2 _ 5 psi 10 psi 15psi  25psi  50psi  75psi

L Steam Loss, Ib. / hr
P77 0.31 0.49 0.70 0.85 1.14 1.86 2.58
1/16” 1.25 1.97 2.80 3.40 4.60 7.40 10.3
3/32” 2.81 4.44 6.30 7.70 10.3 16.7 15.4
1/8” 4.50 7.90 iL.2) 13.7 18.3 29.8 41.3
5/32” 7.80 12.3 17.4 21.3 28.5 46.5 64.5
3/16” 11.2 7 25.1 30.7 41.4 67.0 93.0
7/32” 15.3 24.2 34.2 41.9 55.9 91.2 126
i/ 20.0 31.6 44.6 54.7 73.1 119 165

9/32 25.2 39.9 56.5 69.2 92.5 151 209
5/16” 31.2 49.3 69.7 85.4 114 186 258
11/32” 37.7 59.6 84.4 103 138 225 312
3/8” 44.9 71.0 100 123 164 268 371
13/32” 52.7 03.3 118 144 193 314 436
7/16” 61.1 96.6 137 167 224 365 506
15/32” 70.2 111 157 192 257 419 580
15" 79.8 126 179 219 292 476 660




ANJGAL INSPECTION

-
o]10)) |GN1ATL
PECIHIRUIVIFANA
ETERSONIOIE
ANAE ;ER‘S

HES S==\NO]\k
LYZERS, PC’S, VIBRATION

LOSCOPES, ENGINE

HEARD THROUGH HEADPHONES AND
RECORDED ON DIGITAL OR MAGNETIC
TAPE RECORDERS




SI AT SAME TEST POINT

ST AT SAME ANGLE
'EST AT SAME FREQUENCY
'EST SAME SENSITIVITY




LACK OF LUBERICATION
v - \_ "‘

N




PDVANTAGES
‘ -_—

Provides EarliestWarning| of Failure
ISG 2l
@uality of Bem'

Detects; Lackdof Lubrication

Prevents  Overtuppecation |
Can Be Used en' Slow: Speed Bearings
Complements Other Technologies

Thermography

Vibration Analysis

Oill Analysis



VEIESIOF FAILURE




CONHEIRM DIAGNOSIS

EXPANDS TESTING: RUBBING,
LUBRICATION




gTRJ.G INSPECTION

:
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ARGING, <&

A T D

HIGH VOLTAGE/MID VOLTAGE/LOW
VOLTAGE







SYSTEMS inc.

elie@estanstormer components

BNenclosed.

‘ et makes fior poor or sometimes
@s\sible Infirared inspection.

-




e result...




Aeserne Ultrasound Is A Nendestructive Test

ResultsiEpendent Upon The Skill Level Of The Individual

UE IRAYININGPrevides Classroom Training Meeting

The Inter tgfﬁ\SNT SNT-TC-1A

Alrborne Ultrasound’ Associate
Airborne Ultrasound Level |
Airborne Ultrasound Level |1
Airborne Ultrasound Level 11

Training Is Provided At The UE TRAINING FACILITY
In EImsford Or At The Customer’s Site




JONCLUSIONS

SEURd IS AR limportant Part Of Your Energy
orgarvaiion ool

UltrasounaMisstruments Can Be Used To Locate A
\/arieny ol; Enﬂgy Waste Problems.

Ease OFfUserAnd Pertability Enable Operators To
Effectively Plan And Implement Inspection
Procedures.

Ultrasound Integrates Well With Other Energy
Saving Technologies.

Hear The Sound Of A Human Eye Blink and One
Hand Clapping.




